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(37) ABSTRACT

A controlling circuit for controlling an operating clock of a
logic circuit 1 an electronic device and the method thereof
are disclosed. The controlling circuit includes a storage
device, a detector, at least one comparator, and a controller.
The storage device stores a first threshold value and a first
return value. The detector detects a system load of the elec-
tronic device to generate a detection value. The comparator
compares the detection value with the first threshold value or
the first return value. When the detection value decreases to
reach the first threshold value, the comparator generates a first
indication signal. When the detection value increase to reach
the first return value, the comparator generates a second indi-
cation signal. The controller enables underclocking of the
logic circuit when recerving the first indication signal, and

disables underclocking of the logic circuit when receiving the
second 1ndication signal.

20 Claims, 8 Drawing Sheets
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CONTROLLING CIRCUIT FOR
CONTROLLING OPERATING CLOCK
AND/OR DRIVING VOLTAGE OF LOGIC
CIRCUIT, AND METHOD THEREOF

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to a logic circuit, especially to
a controlling circuit and the corresponding method for con-
trolling an operating clock and/or the driving voltage of a
logic circuit.

2. Description of the Prior Art

When a computer 1s running a complicated program or
executing bloat-ware (1.€., big software), sometimes 1t 1s nec-
essary to adjust the operating frequency of a logic circuit of
the computer, a CPU of the computer especially. When the
system load of the computer increases, overclocking of the
CPU can be enabled, so the operating frequency of the oper-
ating clock 1s increased to handle the extra system load of the
computer. On the other hand, when the system load of the
computer decreases, overclocking of the CPU can be dis-
abled, so the operating frequency 1s decreased to save power.

Please refer to FIG. 1. FIG. 1 shows the system load of the
computer and the operating frequency of the CPU, where
overclocking of the CPU 1s orniginally disabled at an mitial
time point corresponding to system start-up. As shown in
FIG. 1, the system load increases and exceeds a predeter-
mined threshold L1 at the time point t1. At this moment,
overclocking of the CPU 1s enabled so the operating fre-
quency of the CPU starts to rise, where the increment of the
operating frequency of the CPU 1s AT, . Afterward, the system
load decreases. When the system load falls below the prede-
termined threshold L1 at the time point {2, overclocking 1s
disabled and the operating frequency of the CPU returns to 1ts
initial value.

FIG. 2 shows the system load of the computer and the
operating frequency of the CPU, where overclocking of the
CPU 1s oniginally enabled, conversely. As shown 1n FIG. 2,
the system load decreases and falls below a predetermmed
threshold L2 at the time point t3. At this moment, overclock-
ing of the CPU 1s disabled so the operating frequency of the
CPU starts to fall, where the decrement of the operating
frequency of the CPU 1s Af,. Afterward, the system load
increases. When the system load rises above the predeter-
mined threshold L2 at the time point t4, overclocking 1s
enabled and the operating frequency of the CPU increases to
its ii1tial value. Some of those skilled 1n the art might identity
the situations shown 1n FIG. 2 with enabling underclocking of
the CPU at the time point t3 and disabling underclocking of
the CPU at the time point t4, respectively.

According to the related art, regarding the case of FIG. 1, 1t
1s suggested that while the computer 1s booting up, the driving
voltage inputted into the CPU can be an increased voltage
level higher than a normal voltage level that 1s originally
utilized 1n the case of FIG. 1, in order to satisly the extra
power requirement inside the CPU due to enabling overclock-
ing, where the increased voltage level 1s not changed until the
computer 1s shut down. However, applying the increased
voltage level as the driving voltage 1s energy ineificient since
overclocking might not be enabled all the time. In addition,
applying the increased voltage level as the driving voltage
usually leads to an extra amount of the increment of the
system load, causing the system load idling above the prede-
termined threshold L1 and therefore causing failure of the
threshold detection at the time point t2 mentioned above. That
1s, by utilizing the predetermined threshold L1 to detect the

10

15

20

25

30

35

40

45

50

55

60

65

2

system load, failing to trigger the decrease of the operating
frequency of the CPU at the time point {2 may occur.

On the other hand, regarding the case of FIG. 2, enabling
underclocking without applying a decreased voltage level
(which 1s lower than a normal voltage level that 1s originally
utilized 1n the case of FIG. 2) as the driving voltage 1s not
considered to be real energy etficient since the power saved by
merely enabling underclocking (without utilizing the
decreased voltage level) 1s minor.

SUMMARY OF THE INVENTION

One objective of the claimed 1nvention 1s therefore to pro-
vide a method for controlling an operating clock of a logic
circuit 1n an electronic device and the controlling circuit
thereol to solve the problem mentioned above.

According to one embodiment of the claimed invention, a
controlling circuit for controlling an operating clock of a
logic circuit in an electronic device 1s disclosed. The control-
ling circuit comprises a storage device, a detector, at least one
comparator, and a controller. The storage device stores a {irst
threshold value and a first return value. The first threshold
value 1s different from the first return value. The detector
detects a system load of the electronic device to generate a
detection value. The comparator, which 1s coupled to the
storage device and the detector, compares the detection value
with the first threshold value or the first return value. When
the detection value increases to reach the first threshold value,
the comparator generates a first indication signal, and then
when the detection value decreases to reach the first return
value, the comparator generates a second indication signal.
The controller, which 1s coupled to the comparator, enables
overclocking of the logic circuit when recewving the first
indication signal, and disables overclocking of the logic cir-
cuit when receiving the second indication signal.

According to one embodiment of the claimed 1invention, an
controlling circuit for controlling an operating clock of a
logic circuit in an electronic device 1s disclosed. The control-
ling circuit comprises a storage device, a detector, at least one
comparator, and a controller. The storage device stores a {irst
threshold value and a first return value. The first threshold
value 1s different from the first return value. The detector
detects a system load of the electronic device to generate a
detection value. The comparator, which 1s coupled to the
storage device and the detector, compares the detection value
with the first threshold value or the first return value. When
the detection value decreases to reach the first threshold
value, the comparator generates a first indication signal, and
then when the detection value increase to reach the first return
value, the comparator generates a second indication signal.
The controller, which 1s coupled to the comparator, enables
underclocking of the logic circuit when recewving the first
indication signal, and disables underclocking of the logic
circuit when receiving the second indication signal.

Accordingly, a method for controlling an operating clock
of a logic circuit in an electronic device 1s disclosed. The
method comprises: providing a storage device for storing a
first threshold value and a first return value, wherein the first
threshold value 1s different {from the first return value; detect-
ing a system load of the electronic device to generate a detec-
tion value; comparing the detection value with the first thresh-
old value or the first return value, wherein when the detection
value increases to reach the first threshold value, generating a
first 1indication signal, and then when the detection value
decreases to reach the first return value, generating a second
indication signal; and enabling overclocking of the logic cir-
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cuit in accordance with the first indication signal, and dis-
abling overclocking of the logic circuit in accordance with the
second 1ndication signal.

Accordingly, a method for controlling an operating clock
of a logic circuit 1n an electronic device 1s disclosed. The
method comprises: providing a storage device for storing a
first threshold value and a first return value, wherein the first
threshold value 1s different from the first return value; detect-
ing a system load of the electronic device to generate a detec-
tion value; comparing the detection value with the first thresh-
old value or the first return value, wherein when the detection
value decreases to reach the first threshold value, generating,
a first indication signal, and then when the detection value
increase to reach the first return value, generating a second
indication signal; and enabling underclocking of the logic
circuit 1n accordance with the first indication signal, and
disabling underclocking of the logic circuit 1 accordance
with the second 1ndication signal.

These and other objectives of the present invention will no
doubt become obvious to those of ordinary skill 1n the art after
reading the following detailed description of the preferred
embodiment that 1s 1llustrated 1n the various figures and draw-
Ings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 shows the system load of the computer and the
operating frequency of the CPU under an overclocking opera-
tion.

FIG. 2 shows the system load of the computer and the
operating frequency of the CPU under an underclocking
operation.

FIG. 3 shows a controlling circuit for controlling an oper-
ating clock of a logic circuit according to a first embodiment
of the claimed invention.

FI1G. 4 shows curves ol the system load and the correspond-
ing operating frequency of the logic circuit in some situations.

FI1G. 5 1llustrates a curve of the system load together with
multiple threshold values and multiple return values accord-
ing to a variation of the embodiment shown 1n FIG. 4.

FIG. 6 shows a block diagram of an electronic device with
a controlling circuit for controlling the operating clock and
the driving voltage of a logic circuit of the electronic device
according to another embodiment of the present invention.

FIG. 7 shows a timing diagram of several signals of the
clectronic device shown in FIG. 6.

FI1G. 8 15 a flow chart of the overclocking and underclock-
ing operations of the electronic device shown in FIG. 6.

DETAILED DESCRIPTION

For the sake of preventing an electronic system that has a
logic circuit, such as a CPU, from being unable to return from
an overclocking or an underclocking status to a normal status,
at least one return value, which 1s utilized for determining the
ending time point of the overclocking or underclocking status
1s itroduced. Please refer to FIG. 3. FIG. 3 shows a control-
ling circuit 300 for controlling an operating clock of a logic
circuit according to a first embodiment of the claimed mven-
tion. The apparatus 1s 1n an electronic device, such as a com-
puter, and the electronic device has a logic circuit, such as a
CPU. The controlling circuit 300 comprises a controlling
module comprising a detector 310, a storage device 320, at
least one comparator 330, and a controller 340.

The detector 310 detects the system load of the electronic
device to generate a detection value Ls, which indicates the
detected system load. According to different implementation
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4

choices of this embodiment, the system load can be deter-
mined by detecting the magnitude of the working current of
the electronic device, deriving a specific parameter corre-
sponding to the system load from an operation system (OS)
being executed by the electronic device, or detecting a duty
cycle of a PWM controller contained in the electronic device.

The storage device 320 stores a plurality of threshold val-
ues 11, T2, . . . and a plurality of return values R1, R2, . ..
respectively corresponding to the threshold values, where the
R1, R2, . . . return values are respectively different from the
threshold values T1, 12, . . . . According to different imple-
mentation choices of this embodiment, the storage device can
be a hard disk, a non-volatile memory, or a plurality of reg-
1sters. By comparing the detection value Ls with one of the
threshold values T1,12, ...oroneofthereturnvalues R1, R2,
. . ., the comparator 330 sends an indication signal S1 to the
controller 340, which in response generates a control signal
Sc to control the overclocking or underclocking status of the
logic circuit (not shown). That 1s, the control circuit 300 1s
capable of monitoring the system load through the compari-
son result(s) represented by the indication signal S1, where the
controller 340 may determine whether to enable/disable over-
clocking or underclocking of the logic circuit (e.g., the CPU)
when the detection value Ls reaches one of the threshold
values or one of the return values mentioned above.

Please refer to FI1G. 4. FI1G. 4 shows curves A and B of the
system load and the corresponding operating frequency of the
logic circuit, where two threshold values T1 and T2 and two
corresponding return values R1 and R2 are mnvolved, and the
operating frequency 1s the frequency of the operating clock,
which 1s typically generated by a clock generator. Here, curve
A typically represents that the driving voltage 1nputted nto
the logic circuit 1s constant, while curve B typically repre-
sents that the driving voltage inputted into the logic circuit 1s
varied. More specifically, according to the present invention,
the controller 340 may increase the driving voltage inputted
into the logic circuit before enabling overclocking of the logic
circuit at the time point t1, and after disabling overclocking of
the logic circuit at the time point t2, the controller may further
decrease the driving voltage at a specific time point t2' (not
shown), during the interval between the time points t2 and t3.
There are various methods for determining the time point t2
according to different implementation choices of this
embodiment. According to an implementation choice, the
time point t2' can be determined by detecting the right time
when the operating clock stops decreasing and becomes con-
stant. According to another implementation choice, the time
point 12' can be determined according to a predetermined
delay value corresponding to the time interval between the
time points t2 and 12'. According to another implementation
choice, the time point t2' can be determined according to a
predetermined frequency threshold between overclocked
level and the 1nitial level of the operating frequency. At least
one of these implementation choices can be applied to this
embodiment according to some trial experiments and typical/
maximum/minimum values related to the specifications of
the control circuit.

In addition, after enabling underclocking of the logic cir-
cuit at the time point t3, the controller 340 may decrease the
driving voltage imnputted into the logic circuit at a specific time
point t3' (not shown), during the interval between the time
points t3 and t4. Sumilarly, there are various methods for
determining the time point t3' according to different imple-
mentation choices of this embodiment, where the methods for
determining the time point t3' with respect to the time point t3
are similar to the methods for determining the time point t2
with respect to the time point {2, and therefore not repeated
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here. Additionally, the controller 340 may further increase the
driving voltage before disabling underclocking of the logic
circuit at the time point t4. According to the timing control of
increasing/decreasing the driving voltage as mentioned, an
objective of stable operation of the logic circuit can be
achieved.

At time tl1, when the system load increases to reach the
threshold value T1, the comparator 330 generates a first indi-
cation signal S, to notity the controller 340, and the controller
340 enables overclocking of the logic circuit through the
control signal Sc. As a result of increasing the driving voltage
and/or enabling overclocking, the operating frequency of the
logic circuit 1s increased. At time t2, when the system load
decreases to reach the threshold value T1 (regarding curve A)
or the return value R1 (regarding curve B), the comparator
330 generates a second 1indication signal S, to notify the
controller 340, and the controller 340 disables overclocking
of the logic circuit through the control signal Sc. As aresult of
utilizing the return value R1, the operating frequency of the
logic circuit 1s capable of returning to i1ts normal status,
although the system load may 1dle above the threshold value
T1. Thus, the related art problem of failing to trigger the
decrease of the operating frequency of the CPU at the time
point 12 1s solved.

Furthermore, at time t3, when the system load decreases to
reach the threshold value T2, the comparator 330 generates a
third indication signal S; to notily the controller 340, and the
controller 340 enables underclocking of the logic circuit
through the control signal Sc. As a result of enabling under-
clocking and/or decreasing the driving voltage, the operating
frequency of the logic circuit 1s decreased. At time t4, when
the system load increases to reach the threshold value T2
(regarding curve A) or the return value R2 (regarding curve
B), the comparator 330 generates a fourth indication signal S,
to notily the controller 340, and the controller 340 disables
underclocking of the logic circuit through the control signal
Sc. As a result of utilizing the return value R2, the operating
frequency of the logic circuit 1s capable of returning to 1ts
normal status, although the system load may 1dle below the
threshold value T2. Thus, the corresponding problem of fail-
ing to trigger the increase of the operating frequency of the
CPU at the time point t4 1s solved.

It 1s noted that according to the embodiment mentioned
above, objectives of high performance during overclocking
and effective power-saving during underclocking can be
achieved.

In addition, the threshold values (e.g., T1 and 12) and the
return values (e.g., R1 and R2) can be determined according,
to trial experiments and/or according to typical/maximum/
mimmum values related to the specifications of the control
circuit.

Please refer to FIG. 5. FIG. 3 illustrates a curve of the
system load together with multiple threshold values T1, T2,
13,14, 15, and T6 and multiple return values R1, R2, R3, R4,
RS, and R6 according to a variation of the embodiment shown
in FIG. 4, where the variation 1s similar to the embodiment
mentioned above. In this variation, the return values for dis-
abling overclocking (e.g., R1, R3, and RS) are respectively
higher than the corresponding threshold values (e.g., T1, T3,
and T5), and the return values for disabling underclocking
(e.g., R2, R4, and R6) are respectively lower than the corre-
sponding threshold values (e.g., T2, T4, and T6). This varia-
tion illustrates that multiple return values corresponding to
multiple threshold values can be implemented according to
the present invention. It 1s noted that these return values and
threshold values can be stored as a table 1n the storage device

320.
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Please refer to FIG. 6. FIG. 6 shows a block diagram of an
clectronic device 600 with a controlling circuit 630 for con-
trolling the operating frequency and the driving voltage of a
logic circuit 610 of the electronic device 600 (e.g., the CPU
mentioned above) according to another embodiment of the
present mnvention. In addition to the logic circuit 610 and the
controlling circuit 630, the electronic device 600 further com-
prises apower supply 620. The power supply 620 provides the
logic circuit 610 with a driving voltage. The controlling cir-
cuit 630 comprises a controlling module 632, a clock genera-
tor 634 such as the clock generator mentioned above, and a
VID (Voltage Identification) controller 636. As the control-
ling circuit 630 of this embodiment can be implemented with
the above-mentioned controlling circuit 300, and as the con-
trolling module 632 of this embodiment can be implemented
with the above-mentioned controlling module comprising the
detector 310, the storage device 320, the at least one com-
parator 330, and the controller 340 shown 1n FIG. 3, some of
the operations are not repeated 1n detail for snnphcﬂy When
the system of the electronic device 600 boots up, the logic
circuit 610 mitially sends a signal to inform the VID control-
ler 636 of the required voltage level of the driving voltage, and
then the VID controller 636 drives the power supply 620 to
provide the driving voltage of the required voltage level to the
logic circuit 610. The controlling module 632 detects the
system load of the electronic device 600. The system load can
be found 1n several ways. For example, the controlling mod-
ule 632 can detect the system load by detecting the magnitude
of the working current of the electronic device, or by dernving
a specific parameter corresponding to the system load from an
operation system (OS) executed by the electronic device, or
by detecting a duty cycle of a PWM controller contained in
the electronic device. Based on the detected system load of
the electronic device 600, the controlling module 632 sends
signals to control the clock generator 634 and the VID con-
troller 636. The clock generator 634 provides the logic circuit
610 with an operating clock such as the operating clock
mentioned above, and adjusts the frequency of the operating
clock according to the signal from the controlling module
632. The VID controller 636 controls the power supply to
adjust the voltage level of the driving voltage according to the
signal from the controlling module 632.

Please refer to FIG. 7. FIG. 7 shows a timing diagram of
several signals of the electronic device 600. At the time point
t11 when the controlling module 632 detects an 1ncrease of
the system load, the controlling module 632 first sends a
control signal to the VID controller 636. The voltage level
provided by the VID controller 636 increases, and accord-
ingly the power supply 620 provides the logic circuit 610 with
a high-level driving voltage. Then, the controlling module
632 sends an 1indication signal to the clock generator 634, so
the clock generator 634 begins to increase its frequency.
Please note that during the interval from the time point t11 to
time t21 when the clock generator 634 changes its frequency,
the controlling module 632 optionally sends a stop signal to
the clock generator 634. When receiving the stop signal, the
clock generator 634 temporally stops outputting the operating
clock. At the time point 121 when the frequency of the clock
generator 634 reaches a target frequency of overclocking of
the logic circuit 610, the stop signal 1s disabled, so the clock
generator 634 again outputs the operating clock to the logic
circuit 610. Afterwards, at the time point t12 when the con-
trolling module 632 detects an decrease of the system load
and determines to disable overclocking of the logic circuit
610, the controlling module 632 sends an indication signal to
the clock generator 634, so the clock generator 634 changes
its frequency until the frequency reaches the normal status. At
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the time point t22 when the frequency of the clock generator
634 reaches the normal frequency the controlling module 632
sends a control signal to the VID controller 636, so the voltage
level provided by the VID controller 636 decreases, and
accordingly the power supply 620 provides the logic circuit
610 with a normal driving voltage. Similarly, during the inter-
val between the time point t12 and the time point 122, the
controlling module 632 optionally sends the stop signal to
prevent the clock generator 634 from outputting the operating,
clock until the frequency of the clock generator 634 reaches
the normal frequency.

Additionally, at the time point t13 when detecting a
decrease of the system load, the controlling module 632 con-
trols the clock generator 634 to change 1ts frequency. At the
time point 123, the controlling module 632 controls the VID
controller 636 to decrease the voltage level provided by the
VID controller 636, so the power supply 620 provides the
logic circuit 610 with a low-level driving voltage. Similarly,
during the interval between the time point t13 and the time
point t23, the controlling module 632 optionally sends the
stop signal to prevent the clock generator 634 from outputting
the operating clock until the frequency of the clock generator
634 reaches a target frequency of underclocking of the logic
circuit 610. At the time point t14 when the controlling module
632 detects an increase of the system load and determines to
disable underclocking, the controlling module 632 controls
the VID controller 636 to increase the voltage level provided
by the VID controller 636, so the power supply 620 provides
the logic circuit 610 with the normal driving voltage. Then,
the controlling module 632 controls the clock generator 634
to begin to 1ncrease its frequency. Similarly, during the inter-
val between the time point 114 and the time point 124, the
controlling module 632 optionally sends the stop signal to
prevent the clock generator 634 from outputting the operating,
clock until the frequency of the clock generator 634 reaches
the normal frequency.

Please refer to FIG. 8. FIG. 8 1s a flow chart of the over-
clocking and underclocking operations of the electronic
device 600. Initially the controlling module 632 detects the
system load of the electronic device 600 (S810) and deter-
mines whether the overclocking operation or the underclock-
ing operation should be performed (S820). If the overclock-
ing operation 1s to be performed, the detector informs the VID
controller 636 to increase the driving voltage (5830). The
controlling module 632 then optionally sends the stop signal
to stop the clock generator 634 to stop outputting the operat-
ing clock (S832) and miforms the clock generator 634 to
increase the frequency thereof (S834). If the controlling mod-
ule 632 sends the stop signal to stop outputting the operating,
clock as mentioned, after the frequency of the operating clock
reaches the target frequency of overclocking of the logic
circuit 610, the controlling module 632 1nforms the clock
generator 634 to provide the increased stable operating clock
(S836). As a result, the overclocking operation 1s completed
(S850). Alternately, 11 the underclocking operation 1s to be
performed, the controlling module 632 optionally sends the
stop signal to the clock generator 634 to stop outputting the
operating clock (S840) and informs the clock generator 634
to decrease frequency (5842). If the controlling module 632
sends the stop signal to stop outputting the operating clock,
alter the frequency of the operating clock reaches the target
frequency of underclocking of the logic circuit 610, the con-
trolling module 632 informs the clock generator 634 to pro-
vide the decreased stable operating clock (5844). Addition-
ally, the controlling module 632 informs the VID controller
636 to decrease the driving voltage (S846). As a result, the
underclocking operation 1s finally completed (S850).
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It 1s noted that as Steps S830-S836 correspond to 1ncreas-
ing the operating frequency of the logic circuit, the working
flow of Steps S830-S836 1s applicable to either enabling
overclocking or disabling underclocking mentioned above.
Similarly, as Steps S840-S846 correspond to decreasing the
operating frequency of the logic circuit, the working flow of
Steps S840-S846 1s applicable to either enabling underclock-
ing or disabling overclocking mentioned above.

As a result of the present invention mechanism of well-
designed timings to adjust the frequency of the operating
clock and the driving voltage provides a more stable system
during overclocking and underclocking operations.

Those skilled 1n the art will readily observe that numerous
modifications and alterations of the device and method may
be made while retaining the teachings of the invention.
Accordingly, the above disclosure should be construed as
limited only by the metes and bounds of the appended claims.

What 1s claimed 1s

1. A controlling circuit for controlling an operating clock of
a logic circuit 1n an electronic device, comprising;:

a storage device, for storing a first threshold value and a
first return value, the first threshold value being smaller
than the first return value;

a detector, for detecting a system load of the electronic
device to generate a detection value;

at least one comparator, coupled to the storage device and
the detector, for comparing the detection value with the
first threshold value or the first return value, wherein
when the detection value increases to reach the first
threshold value, the comparator generates a first indica-
tion signal, and then when the detection value decreases
to reach the first return value, the comparator generates
a second indication signal; and

a controller, coupled to the comparator, for enabling over-
clocking of the logic circuit when receiving the first
indication signal, and disabling overclocking of the
logic circuit when receiving the second indication sig-
nal.

2. The controlling circuit of claim 1, wherein the storage
device further stores a second threshold value and a second
return value, and the second threshold 1s greater than the
second return value; wherein the comparator generates a third
indication signal when the detection value decreases to reach
the second threshold value, and then the comparator gener-
ates a fourth indication signal when the detection value
increases to reach the second return value;

wherein the controller further enables underclocking of the
logic circuit when recerving the third indication signal,
and disables underclocking of the logic circuit when
receiving the fourth indication signal.

3. The controlling circuit of claim 1, wherein the controller
increases a driving voltage mputted into the logic circuit
before enabling overclocking of the logic circuit, and the
controller decreases the driving voltage at a specific time
point atter disabling overclocking of the logic circuait.

4. The controlling circuit of claim 1, wherein the electronic
device 1s a computer, and the logic circuit 1s a central process-
ing unit (CPU).

5. The controlling circuit of claim 1, wherein the storage
device further stores a second threshold value and a second
return value, and the second threshold 1s smaller than the
second return value;

wherein the comparator generates a third indication signal
when the detection value increases to reach the second
threshold value, and then the comparator generates a
fourth 1indication signal when the detection value
decreases to reach the second return value;
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wherein the controller further enables overclocking of the
logic circuit when receiving the third indication signal,
and disables overclocking of the logic circuit when
receiving the fourth indication signal.

6. A controlling circuit for controlling an operating clock of 5

a logic circuit 1n an electronic device, comprising:

a storage device, for storing a first threshold value and a
first return value, the first threshold value being greater
than the first return value;:

a detector, for detecting a system load of the electronic
device to generate a detection value;

at least one comparator, coupled to the storage device and
the detector, for comparing the detection value with the
first threshold value or the first return value, wherein
when the detection value decreases to reach the first
threshold value, the comparator generates a first indica-
tion signal, and then when the detection value increases
to reach the first return value, the comparator generates
a second 1ndication signal; and

a controller, coupled to the comparator, for enabling under-
clocking of the logic circuit when receiving the first
indication signal, and disabling underclocking of the
logic circuit when recerving the second indication sig-
nal.

7. The controlling circuit of claim 6, wherein the storage
device further stores a second threshold value and a second
return value, and the second threshold 1s smaller than the
second return value; wherein the comparator generates a third
indication signal when the detection value increases to reach
the second threshold value, and then the comparator gener-
ates a fourth indication signal when the detection value
decreases to reach the second return value;

wherein the controller further enables overclocking of the
logic circuit when recerving the third indication signal,
and disables overclocking of the logic circuit when
receiving the fourth indication signal.

8. The controlling circuit of claim 6, wherein the controller
decreases a driving voltage mputted into the logic circuit at a
specific time point after enabling underclocking of the logic
circuit, and the controller increases the driving voltage before
disabling underclocking of the logic circuit.

9. The controlling circuit of claim 6, wherein the electronic
device 1s a computer, and the logic circuitis a central process-
ing unit (CPU).

10. The controlling circuit of claim 6, wherein the storage
device further stores a second threshold value and a second
return value, and the second threshold 1s greater than the
second return value;

wherein the comparator generates a third indication signal
when the detection value decreases to reach the second
threshold value, and then the comparator generates a
fourth 1indication signal when the detection value
increases to reach the second return value:

wherein the controller further enables underclocking of the
logic circuit when receiving the third indication signal,
and disables underclocking of the logic circuit when
receiving the fourth indication signal.

11. A method for controlling an operating clock of a logic

circuit 1n an electronic device, comprising:

providing a storage device for storing a first threshold value
and a first return value, the first threshold value being
smaller than the first return value;

detecting a system load of the electronic device to generate
a detection value;

comparing the detection value with the first threshold value
or the first return value, wherein when the detection
value increases to reach the first threshold value, gener-
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ating a first indication signal, and then when the detec-
tion value decreases to reach the first return value, gen-
crating a second indication signal; and

enabling overclocking of the logic circuit 1n accordance

with the first indication signal, and disabling overclock-
ing of the logic circuit 1n accordance with the second
indication signal.

12. The method of claim 11, wherein the storage device
turther stores a second threshold value and a second return
value, the second threshold 1s greater than the second return
value, and the method further comprises:

generating a third indication signal when the detection

value decreases to reach the second threshold value, and
then generating a fourth indication signal when the
detection value increases to reach the second return
value; and

enabling underclocking of the logic circuit 1n accordance

with the third indication signal, and disabling under-
clocking of the logic circuit in accordance with the
fourth indication signal.

13. The method of claim 11, further comprising:

increasing a driving voltage inputted into the logic circuit

betore enabling overclocking of the logic circuit; and
decreasing the driving voltage at a specific time point after
disabling overclocking of the logic circuait.

14. The method of claim 11, wherein the electronic device
1s a computer, and the logic circuit 1s a central processing unit
(CPU).

15. The method of claim 11, wherein the storage device
further stores a second threshold value and a second return
value, the second threshold 1s smaller than the second return
value, and the method further comprises:

generating a third indication signal when the detection

value 1ncreases to reach the second threshold value, and
then generating a fourth indication signal when the
detection value decreases to reach the second return
value; and

enabling overclocking of the logic circuit in accordance

with the third indication signal, and disabling overclock-
ing of the logic circuit 1n accordance with the fourth
indication signal.

16. A method for controlling an operating clock of a logic
circuit 1n an electronic device, comprising:

providing a storage device for storing a first threshold value

and a first return value, the first threshold value being
greater than the first return value;
detecting a system load of the electronic device to generate
a detection value;

comparing the detection value with the first threshold value
or the first return value, wherein when the detection
value decreases to reach the first threshold value, gener-
ating a first indication signal, and then when the detec-
tion value increases to reach the first return value, gen-
erating a second 1ndication signal; and

enabling underclocking of the logic circuit 1n accordance

with the first indication signal, and disabling under-
clocking of the logic circuit 1n accordance with the sec-
ond 1ndication signal.

17. The method of claim 16, wherein the storage device
further stores a second threshold value and a second return
value, the second threshold 1s smaller than the second return
value, and the method further comprises:

generating a third indication signal when the detection

value increases to reach the second threshold value, and
then generating a fourth indication signal when the
detection value decreases to reach the second return
value; and
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enabling overclocking of the logic circuit in accordance
with the third indication signal, and disabling overclock-

ing of the logic circuit in accordance with the fourth
indication signal.

18. The method of claim 16, further comprising: :

decreasing a driving voltage inputted 1nto the logic circuit
at a specific time point after enabling underclocking of
the logic circuit; and

increasing the driving voltage belore disabling under- 10
clocking of the logic circuit.

19. The method of claim 16, wherein the electronic device
1s a computer, and the logic circuit 1s a central processing unit

(CPU).

12

20. The method of claim 16, wherein the storage device
further stores a second threshold value and a second return
value, the second threshold 1s greater than the second return
value, and the method further comprises:

generating a third indication signal when the detection

value decreases to reach the second threshold value, and
then generating a fourth indication signal when the
detection value increases to reach the second return
value; and

enabling underclocking of the logic circuit 1n accordance

with the third indication signal, and disabling under-
clocking of the logic circuit in accordance with the
fourth indication signal.
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